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FIGURE 

1.  Location  of  Glen  Lake  Irrigation  District. 2 


INTRODUCTION 

The  Montana  Department  of  Natural  Resources  and  Conservation  (DNRC)  administers  a  program  of 
technical  assistance  to  water  resources  projects  (TAP).  Under  TAP,  proposed  multi-purpose  water  and 
related  land  development  projects  are  studied  and  prefeasibility  reports  are  provided  to  the  requesting 
local  groups.  The  Glen  Lake  Irrigation  District  (GLID)  contacted  DNRC  in  October  1977  to  request  that  a 
prefeasibility  report  be  prepared  to  determine  the  feasibility  of  sealing  the  district's  irrigation  ditches.  The 
GLID  is  losing  approximately  1,000  miner's  inches  of  water  (1  miner's  inch  =  1/40  cubic  foot  per  second) 
through  leakage.  GLID  is  appropriating  about  3,000  miner's  inches  of  water  from  Grave  Creek,  and  records 
indicate  that  it  is  actually  selling  about  2,000  miner's  inches  of  water.  Thus,  with  the  ditch  properly  sealed, 
the  efficiency  of  the  ditch  could  be  improved  by  30  to  50  percent.  It  is  anticipated  that  seven  miles  of  the 
ditch  would  have  to  be  sealed.  The  proposed  method  of  sealing  the  ditch  would  be  to  line  the  bottom  and 
sides  of  the  ditch  with  clay  after  draining  and  shaping. 

In  February  1978  GLID  contacted  DNRC  to  request  a  revised  prefeasibility  study.  The  revised  study 
would  examine  the  feasibility  of  developing  a  gravity  irrigation  system  that  would  tie  in  with  three  pipe 
drops  that  had  been  constructed  during  the  last  five  years.  The  revised  request  did  not  include  ditch  lining 
as  an  alternative. 

In  May  1978  TAP  staff  met  with  members  of  the  GLID  to  discuss  the  revised  project  and  to  examine,  in 
the  field,  the  present  system.  At  this  time  a  plan  of  study  was  developed. 


The  GLID  is  located  near  Eureka  in  Lincoln 
County  (figure  1).  The  project  consists  of  a  supply 
canal,  two  storage  reservoirs,  and  approximately 
15  miles  of  canal.  There  are  44  bonded  users  in  the 
district  and  approximately  20  users  who  are  not 
bonded  members  but  who  procure  water  from  the 
district.  The  project  irrigates  about  2,250  acres  in 
T.  37  N.,  R.  27  W.  and  T.  36  N.,  R.  27  W.  The  diver- 
sion from  Grave  Creek,  the  main  water  supply,  is 
located  in  the  southeastern  corner  of  Section  2,  T. 
35  N.,  R.  26  W.  Water  flows  from  this  diversion 
through  approximately  four  miles  of  canal  and 
pipe  into  Glen  Lake  (Section  27,  T.  36  N.,  R.  26  W.). 
Water  from  Glen  Lake  travels  through  another  four 
miles  of  canal  before  it  flows  into  Costich  Lake.  In 
this  section  of  canal,  a  wood  siphon  at  St.  Ciair 
Creek  is  in  need  of  repair.  Water  from  Costich 
Lake  is  distributed  through  approximately  seven 
miles  of  canal,  pipe  drops,  and  siphons  to  the  ir- 
rigated acreage.  Some  of  the  siphons  and  pipe 
drops  need  repair  and  seepage  from  the  canal  is 
visibly  apparent,  as  are  leaks  in  the  siphons. 


PROPOSED  DEVELOPMENT 

The  proposed  project,  replacing  the  existing 
canal  irrigation  system  with  a  gravity  pipe  irriga- 
tion system,  would  entail  replacing  the  St.  Clair 
Creek  siphon  on  the  supply  canal,  installing  a  new 
outlet  from  Costich  Lake,  replacing  the  canal  with 
reinforced  concrete  pipe,  and  installing  booster 
pumps  on  sections  of  the  line  where  gravity 
pressures  are  insufficient.  Because  of  the  in- 
creased water  efficiency  of  the  project,  the  ir- 
rigated acreage  could  be  increased,  provided 
water  rights  could  be  obtained  for  the  added 
acreage. 

PROJECT  COST  ESTSMATE 

Costs  for  the  proposed  development  are  com- 
posed of  four  direct  costs  and  three  indirect  costs 
(see  Appendix).  The  direct  costs  are  for  structural 
components  of  the  proposed  development.  The  in- 
direct costs  are  for  engineering  services  (plan- 
ning, design,  bid  letting,  contract  administration, 
construction,  inspection),  contingencies,  and  in- 
terest during  construction. 
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Figure  1.  Location  of  Glen  Lake  Irrigation  District 


Direct  Costs 

The  structural  components  required  for  the  pro- 
posed development  include  siphon  replacement, 
outlet  construction,  distribution  system  construc- 
tion, and  booster  pump  station  installation.  The 
St.  Clair  Creek  siphon,  a  wood  siphon  with 
leakage  problems,  is  vital  to  the  system  because  it 
is  located  on  the  supply  canal.  As  part  of  the  pro- 
posed project,  it  would  be  replaced  at  a  cost  of 
$400,000  according  to  U.S.  Soil  Conservation  Ser- 
vice estimates.  The  cost  of  constructing  an  outlet 
into  the  distribution  system  was  derived  from  a 
bid  on  a  similar  state-owned  project  with  current 
unit  costs  applied.  The  total  cost  of  the  outlet  is 
$37,000. 

The  size  of  the  distribution  system  of  the  pro- 
posed project  was  based  on  the  flow  re- 
quirements necessary  to  supply  the  indicated 
acreage  with  water.  It  was  assumed  for  purposes 
of  this  report  that  sprinkler  irrigation  systems 
would  be  set  up  with  one  quarter-mile  (1,320  ft) 
lateral  for  every  forty  acres  (80  laterals  total).  With 
an  assumed  sprinkler  headspacing  of  40  ft.,  lateral 
spacing  of  60  ft.,  and  8  gallons  per  minute  flow  per 
sprinkler  head;  each  quarter-mile  lateral  would  re- 
quire 33  sprinkler  heads(1,320  ft/40)  or  264 
gallons/minute  (33  heads  x  8  gpm/head).  The  en- 
tire distribution  system  would  require  21,120 
gallons  per  minute  (264  gpm/lateral  x  80  laterals). 


The  total  direct  costs  are  estimated  to  be 
$1,907,000.  This  figure  may  be  adjusted  downward 
by  incorporation  of  the  existing  pipeline  into  the 
proposed  system  and  by  relocation  of  the  pro- 
posed mainline. 

indirect  Costs 

The  indirect  costs  would  consist  of  engineering 
services,  contingencies,  and  interest  during  con- 
struction. Engineering  services  were  estimated  at 
15  percent  of  total  direct  costs,  and  contingencies 
at  20  percent  of  direct  costs  and  engineering  ser- 
vice. Interest  during  construction  was  calculated 
at  five  percent  based  on  the  total  loan  balance 
averaging  one-half  the  total  of  direct  costs, 
engineering  services,  and  contingencies  for  one 
year  at  10  percent  interest.  The  indirect  costs 
totaled  $857,000. 

Total  Costs 

The  sum  of  all  of  the  above  costs  yields  the 
total  project  cost  of  $2,764,000.  This  amount  amor- 
tized at  seven  percent  interest  over  40  years  yields 
an  annual  payment  of  $207,325  per  year,  or  $65  per 
acre  per  year  with  3,200  acres  included  in  the  pro- 
ject. 


FARM  BUDGETS 


The  maximum  flow  requirement  at  the  outlet 
structure  (about  21,000  gallons  per  minute)  will  re- 
quire a  36-inch  diameter  pipe  to  insure  a  velocity 
in  the  pipe  of  less  than  eight  feet  per  second.  The 
pipe  diameter  requirement  was  reduced  as  turn- 
outs for  each  forty  acres  were  reached.  The  three 
pipe  drops  that  were  completed  in  the  last  five 
years  would  probably  be  incorporated  into  a  new 
system.  However,  no  cost  adjustment  was  made 
to  include  these  sections  as  size  and  location  in- 
formation was  not  available.  The  total  cost  of  the 
distribution  system  was  estimated  to  be 
$1,450,000. 

With  the  layout  chosen  for  this  study,  booster 
pumps  would  be  required  because  of  insufficient 
gravity  pressure.  It  was  estimated  that  a 
cumulative  total  of  two  hundred  horse  power 
would  be  required  over  the  total  system.  The 
booster  pumps  were  estimated  to  cost  $20,000.  If 
actual  field  surveys  were  conducted,  mainline 
location  could  be  adjusted  to  avoid  non-irrigated 
high  points  and  thus  reduce,  or  possibly 
eliminate,  the  booster  pumps. 


Farm  budgets  (see  Appendix)  were  calculated 
based  upon  data  supplied  by  the  district  and  the 
Montana  Cooperative  Extension  Service.  Alfalfa, 
sold  on  a  cash  basis,  was  used  as  the  primary 
crop.  Acreage  irrigated  by  the  proposed  system 
would  expand  from  1,800  to  3,200  acres,  an  in- 
crease of  1,400  acres. 

It  was  assumed  that  one-half  of  the  existing 
sprinkler  systems  were  paid  for  and  one-half  were 
not,  and  that  new  sprinkler  systems  would  be  re- 
quired on  the  additional  1,400  acres.  The  new 
acreage  would  assume  its  share  of  the  existing 
outstanding  FHA  loan  payment  (approximately 
$12,000  per  year)  plus  operating  and  maintenance 
expenses,  which  are  the  same  for  existing  and 
new  acreages. 

Revenue  from  4.5  tons  of  alfalfa  per  acre  (at 
$50.00  per  ton)  is  $225.00  and  the  total  on-farm 
costs  are  $189.49.  Project  expenses  on  the  3,200 
acres  would  be  $11.08;  $7.33  per  acre  operation 
and  maintenance  costs  and  $3.75  per  acre  FHA 
loan  repayment.  The  net  income  per  acre  (i.e.  the 
water  users'  ability  to  pay  for  the  proposed  pro- 
ject) is  $24.43. 


OTHER  CONSIDERATIONS 

GLID  has  contacted  Lincoln  Electric 
Cooperative,  Inc.,  regarding  potential  hydroelec- 
tric generation  on  the  project.  Preliminary 
estimates  by  Allis  Chalmers  indicate  that  this  is 
not  feasible  at  present  power  costs. 


GLID  may  also  want  to  investigate  the  potential 
for  incorporating  domestic  water  supplies  into  its 
system  to  assist  in  the  initial  cost.  Contact  should 
be  made  with  the  Montana  Department  of  Health 
and  Environmental  Sciences  if  further  interest  is 
expressed  in  this  area. 


CONCLUSIONS  AND  RECOMMENDATIONS 


Because  the  project  would  cost  $65  per  acre  for  water,  and  the  users'  ability  to  pay  would  be  only  $24.43 
per  acre,  the  project  is  financially  unfeasible  at  this  time.  Additionally,  no  operation  and  maintenance 
costs  were  included  for  the  pipeline,  and  no  electrical  costs  were  calculated  for  the  booster  pumps.  At 
some  future  date,  the  revenue  from  agricultural  commodities  may  warrant  a  second  feasibility  appraisal 
for  this  project.  DNRC's  recommendation  based  upon  the  above  conclusions  is  that  the  project  as  pro- 
posed does  not  warrant  futher  investigation.  The  district  should  pursue  funding  for  the  St.  Clair  Creek 
siphon,  which  is  vital  to  the  entire  district  and  is  causing  maintenance  problems.  DNRC  will  maintain  a 
file  on  the  information  used  in  this  prefeasibility  report  which  will  be  available  to  interested  parties. 
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PROJECT  COSTS 
ITY  IRRIGATION  SYSTES 


DIRECT  COSTS 

Siphon  Repair  (St.  Clair  Creek) 
Outlet  Structure 
Mainline  Distribution  System 
Booster  Pumps 

TOTAL  DIRECT  COSTS 


$    400,000 

37,000 

1,450,000 

20,000 


$1,907,000 


SDIRECT  COSTS 

Engineering  Services  (15%) 

Contingencies  (20%) 

Interest  during  construction  (5%) 

TOTAL  INDIRECT  COSTS 

TOTAL  PROJECT  COSTS 


286,000 
439,000 
132,000 


$    857,000 
$2,764,000 


TYPICAL  FARM  BUDGE! 

Variable  Costs  (per  acre) 

Spray  (Custom)  $       .49 

Swath  (Custom)  \ 

Bale  (Custom)  >                                      64.00 

Stack  Bales  (Custom)        ) 

Fertilizer  14.63 

Pickup  3.00 

Miscellaneous  6.00 

Machinery  1.91 

Sprinkler  3.93 

Stand  establishment  &  tearing  out  6.74 

Operating  Capital  ...g.33 


TOTAL  VARIABLE  COSTS  $103.03 

Fixed  Costs  (per  acre) 

Irrigation  system 

Taxes  and  insurance 

Storage 

Machinery 

Land 

TOTAL  FIXED  COSTS  $  86.46 

Total  Costs  (per  acre)  $189.49 

ABILITY  TO  PAY  FOR  WATER  (PER  ACRE) 

Gross  Income 

4.5  ton  per  acre  @  $50  per  ton  $225.00 

Gross  Expenses 

On-Farm  Costs  $189.49 

Existing  Water  Expenses 

Operation  and  Maintenance  $7.33 

FHA  Loan  3.75 

$  11.08 

TOTAL  GROSS  EXPENSES  $200.57 

Net  Income  per  acre  $  24.43 

(ability  to  pay  for  project)  , 


